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Specification 



1. Title of the Invention 

Memory storage device 

2. Claims 

In a memory storage device that operates synchronized to the master clock of a central 
processing unit, a memory storage device characterized by the fact that multiple groups of 

a clock selector that selects from the above-mentioned master clock an interface 
signal receiving and sending clock, and due to the fact that the selection conditions of 
said clocks are established from the outside, 

a configuration control register that controls the above-mentioned clock selector by 
said selection conditions are provided. 

3. Detailed Description of the Invention 

The present invention relates to a memoiy storage device (hereafter referred to as 
"MS"), particularly, one related to an MS that can freely select the receiving and sending 
clocks of the interface signal. 

In an MS that carries out the receiving and sending operations of the interface signal 
synchronized with the master clock of the central processing unit (hereafter referred to as 
"CPU"), taking into consideration the delay due to the machine cycles of the CPU, as well 
as the length of the cable between the CPU and the MS, and the like, the transfer time 
between the CPU and the MS is decided among any of 1/4, 2/4, 3/4 or 4/4 machine 
cycles, and the like. 

After that, the MS decides the interface signal receiving and sending clock based on 
the sending and receiving time of the interface signal in the CPU, and furthermore, the 
transfer time decided as mentioned above. 

FIG. 1 is a connection diagram of the conventional MS and CPU. 

In MS I an interface receiving latch 2, an interface sending latch 3, a control part 4 
and a memory part 5 are provided and connected to the CPU 6 via the interface receiving 
latch 2 and sending latch 3. 

The n interface signals 5/ (1 - n) transferred from the CPU 6 are latched to the 
interface receiving latch 2 by the respective clock signals ti. The control part 4 and the 
memory part 5 operate according to this latch information. 

The interface sending latch 3 sends the report information of this series of operations 
to the CPU 6 asm interface signals So(l-m) according to the clock signal tj. 

In the case of FIG. I, as for the latch clocks ti, tj of the interface receiving latch 2 and 
the interface sending latch 3, the respective clocks divided from the clock generating part 
10 of the CPU 6 are used, and with respect to the sending and receiving clocks of the 
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interface signal in the CPU 6, clocks that have shifted only the transfer time (1/4, 2/4, 3/4 
or 4/4 machine cycles, and the like) between the CPU 6 and the MS I are used. 

In this way, because up to now the interface signal receiving and sending clocks in the 
MS are fixed by the hardware, when a change of the machine cycle and a change of the 
connection group length has occurred, a large scale change of the hardware is necessary. 
Furtheniiore, sharing the MS is impossible by other CPUs which have different machine 
cycles or connection cable lengths, and a MS becomes exclusively used for a specific 
CPU. 

The purpose of the present invention is to offer an MS that gives a logical degree of 
freedom to the time relationship of the interface system and makes possible a connection 
to many types of CPUs that have different machine cycles as well as a change of the time 
relationship of the interface system, without changing the hardware, in order to solve the 
above-mentioned conventional problem. 

The MS of the present invention is characterized by the fact that it provides multiple 
selectors for selecting clocks that decide the timing of the receiving and sending of the 
interface signal, and forming a pair with these selectors, configuration control registers 
that control the selection condition of the selectors, and select the interi^acc signal 
receiving and sending clocks by writing control information from the outside to these 
configuration control registers. 

Below, the embodiment of the present invention is explained by means of FIG. 2. 

MS 1, the same as formeriy, provides an interface receiving latch 2, an interface 
sending latch 3, a control part 4 and a memory part 5 connected to a CPU 6. The n 
interface signals 5, (1 - n) sent from the CPU 6 are latched to the interface receiving latch 
2 by each clock signal ti. The control part 4 and the memory part 5 operate according to 
this latch information. 

The interface receiving latch 3 sends the report information of this series of operations 
to the CPU 6 as m interi^ace signals 5„(1 - m) by means of a clock signal tj. 

MS 1, besides these, is provided with a configuration control register 7 and a clock 
selector 8, and the latch clocks of the interi^ace receiving latch 2 and the interi^ace sending 
latch 3 each receive the clocks ti or tj logically selected by the clock selector 8. 
Furthermore, the logical clock selection based on this clock selector 8 is controlled by the 
configuration control register 7. Furthermore, the writing in of the selection conditions to 
the configuration control register 7 can be executed by various methods such as scanning 
in or the operation of a switch of a panel. 

Furthermore, with respect to the input/output interface signals, multiple sets of the 
configuration control register 7 and the clock selector 8 of these have been prepared, and 
by the writing in to each configuration control register 7, logically and freely selecting the 
receiving and sending clocks of the interface signal is possible. 

As explained above, according to the present invention, because the receiving and 
sending clocks of the interface signals of the MS can be logically and freely selected, the 
sharing of the MS by CPUs that have different machine cycles or connection cable 
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lengths is possible, and in the state of being connected to a specific CPU, there is no 
necessity to change the hardware at the time of a change of the machine cycles, a change 
of the connection cable length, or a change of the performance of the memory device. 
Moreover, the clock signal can be changed experimentally, and a marginal test of the 
interface signal can be carried out simply. 

4. Brief Description of the Drawings 

HG. 1 is a connection diagram of the conventional MS and CPU; FIG. 2 is a 
connection diagram of the MS and CPU that shows the embodiment of the present 
invention. 

1 memory storage device (MS) 

2 interface receiving latch 

3 interface sending latch 

4 control part 

5 iiieriiory part 

6 central processing unit (CPU) 

7 configuration control register 

8 clock selector 

10 clock generating part 

to - 3 master clock 

Si(l - n) interface receiving signal 

Si(l - m) interface sending signal 

Agent: Toshiyuki Susukida, Patent Attorney 
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